Time course of antagonism of morphine antinociception by intracerebroventricularly administered naloxone in the rat.
The kinetic profile and half-life of naloxone were studied for possible use in determination of pA2 and KB in vivo. Rats were given morphine subcutaneously and after 15 min naloxone or saline, intracerebroventricularly. A further 15 min later, and at 15 min intervals up to 135 min after morphine, the animals were tested for analgesia in the tail flick test. The dose-response curves of the naloxone group were shifted to the right of those for the saline group. The amount of displacement decreased with time, indicative of the disappearance of naloxone. The graph of log (dose ratio-1) vs. time was linear with negative slope, in agreement with the time-dependent form of the equation for competitive antagonism. From this slope, the half-life of naloxone was calculated to be 13.3 min. These results demonstrate that the time-dependent method is useful in obtaining the kinetics of centrally acting opiate antagonists.